The sequence-dependent cytotoxic effect of trastuzumab in combination with 5-Fluorouracil or cisplatin on gastric cancer cell lines.
The effect of trastuzumab on patients with HER-2/neu (HER2)-positive gastric cancer has been confirmed in a phase III clinical trial (ToGA study). However, the optimized sequence and synergic mechanism of trastuzumab and chemotherapy are not clear. Our study investigated the effects and mechanisms of trastuzumab in combination with 5-Fluorouracil (5-Fu) or cisplatin (DDP) on gastric cancer cell lines. Flow cytometry was used to determine HER2 expression and cell cycle. MTT assay was performed to evaluate cytotoxicity. Western blotting and RT-PCR were used to analyze signaling transduction and mRNA expression. Sequential 5-Fu followed by trastuzumab and trastuzumab plus DDP followed by trastuzumab produced the best inhibitory effects. Inhibition of HER2-PI3K-AKT signal transduction, downregulation of nucleotide excision repair cross-complementation 1 (ERCC1), and interference with cell cycle distribution may elucidate the synergism between trastuzumab and chemotherapy. These results provide some evidence for designing a rational regime when trastuzumab is being considered to be used in patients with gastric cancer.